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Abstract 
The objectives of my project were to estimate a model of money demand in Albania 
and to assess whether the large increase in real balances during the 2008 global crisis 
represents a structural break. The study is conducted within a portfolio approach 
framework in which money holdings are seen as a choice between alternative assets, 
including real and financial, and domestic and foreign assets. In this regard, the yield of 
foreign financial instruments, expressed in local currency, has been presented as a key 
determinant of money demand.  
The successful inclusion of a foreign financial yield variable, which combines the effect 
of both foreign interest rates and the expected rate of depreciation of the lek, suggests 
that there is or has been substitutability between domestic currency (or domestic 
financial instruments) and foreign deposits or financial instruments. In this connection, 
the M2 equation suggests that movements in broad money after the country was hit 
by the global crisis could be explained by economic performance and interest rate 
differential, expressed in Albanian leks. While narrow money seems to be influenced, 
apart from economic activity, by the opportunity costs solely in domestic currency. 
Indeed, in all of the stability tests conducted for mid-2008 to end-2014, the hypothesis 
of a structural break is consistently rejected. 
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Preface 
This dissertation has been written as part of the Executive MBA program at the 
International Hellenic University.  
The motive of this study is to assess the (in)stability of narrow and broad money in 
Albania. Indeed, my particular interest lies in the first aggregate, M1, for which I 
needed a reliable prediction during the years that I served as Director of the Issue 
Department at the Bank of Albania – also the sponsor of my master studies at the IHU. 
The findings, I hope, will contribute to improve the cash cycle operations, as well as 
have a better planning of the issuance of lek currency by the Bank of Albania, 
especially for us that often found it difficult to increase currency production at short 
notice.
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Introduction 
The demand for money is important in economic analysis particularly in the 
conduction of the monetary policy. A lot of theoretical attempts and empirical 
research have paid particular attention to it in recent decades. The focus in developing 
countries increased in the 1990s, as economists were concerned about the effects of 
capital market integration, continuous innovations and liberalization of the domestic 
financial market, and flexible exchange rates. 
A vast literature emphasizes two points to model and estimate the money demand. 
First it is important the choice of relevant variables, and then the framework 
specification. A relevant specification of the opportunity cost is important for the final 
results. For example, a proper decision ought to be taken with regard to the own rate 
of return or the alternatives returns on money. The decision depends on the 
macroeconomic situation and developments in the financial system, and the degree of 
economic openness. Also, the final regression equation should be able to perform well 
and be free from estimation problems. The error correction models have shown to 
meet these criteria.  
Albania exhibits a number of characteristics as discussed above. Specifically, a) it is a 
middle-income developing country, and has been one the fastest growing nations in 
the Eastern Europe with the real output expanding at an average rate of around 6 
percent between 2000 and 2010; inflation during this period remained on average at 
about 2.8 percent; b) it follows a floating exchange rate regime; c) it has witnessed a 
rapid development of the banking system; and at the same time d) it has been 
liberalizing its domestic financial sector while fostering financial innovations.  
The purpose of this paper is to estimate money demand in Albania by relying on 
certain determining factors like economic activity and the opportunity cost of money 
holding with regard to domestic versus foreign assets. In addition to that, the stability 
of the estimated money demand will be tested for the post-global crisis period to 
check for the possibility of any structural changes in the relationship between real 
balances and its explanatory variables.  
The results indicate that the long-term relationship in the estimated models is well 
specified. The demand for narrow and broad money seems to be stable throughout 
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the study period. The long-term elasticity with respect to income is around one, 
whereas the opportunity cost variables carry the expected signs only in the long run. 
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Literature Review 
Given the importance that money plays in an economy through its four main functions 
(means of exchange, store of value, unit of account and deferred payment), the 
literature regarding its demand is quite extensive and dates way back. There is 
considerable work on summarizing key developments in money demand theories, 
from several authors, which I have mostly referred to, such as: Barro and Fischer, 
(1976), McCallum and Goodfriend (1987), Goodhard (1989), Goldfeld and Sichel 
(1990), Papademos and Modigliani (1990), (Sriram, 1999), and Ladler (1993). This 
section will provide a brief overview of theories on money demand at a chronological 
order, from the classical views to the latest ones.   
Money demand theories: from classical tradition to recent views 
The classical view on money demand is inherently given in the quantity theory of 
Fischer in 1911 Given that the primary function of the money is to serve as a medium 
of exchange of goods and services, Fischer’s famous “exchange equation” expresses 
money demand as a function of the goods and services to be exchanged for money (T). 
Thus, in Fischer’s equation: MV = PT, the money demand (the right hand side) is the 
product between the price level (P) and the amount of goods and services which are 
exchanged for money (T). The left hand side, which is the product between the money 
stock in the economy and the velocity at which money circulates in the economy, 
represents the money supply, which under equilibrium conditions equals money 
demand (Sriram, 1999). 
In comparison to the Fischer approach which emphasized the role of money as a 
medium of exchange, the Cambridge approach points out the “store of value” role of 
money (Sriram, 1999). According to Cambridge economists, the demand of money 
does not depend solely on the need to exchange it for goods and services but on other 
factors as well, such as:  the level of income and wealth which would determine the 
budge constraint for the individual; precautionary motives to deal with future 
uncertain events; the opportunity cost of holding money as opposed to other assets; 
habits or preferences of the individual; community characteristics where he/she lives, 
etc. (Sriram, 1999) 
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In a nutshell, according to the Cambridge economists (Marshal and Pigeou), the 
demand for money is proportional to the individual level of income, and therefore to 
the level for the whole economy. They argued that people demand money not only for 
conducting transactions, but also to hold it for security and convenience reasons.  So 
the portion of the level income, in Md= k*P*Y, depends not only on the level of 
transactions but on other variables as well, such as interest rates, and wealth (Sriram, 
1999) 
Classical and Neoclassical theory on money demand emphasized the role of money as 
a medium of exchange and store of value, but it did not specify the role of interest 
rates in the money demand function (Laidler, 1993). The effect of interest rate in 
determining money demand has been implicitly stated by the Cambridge economists; 
by it was Keynes who provided a more rigorous and convincing clarification on how 
interest rates on alternative assets might affect money demand.  
 In contrast to the classical and neoclassical economists, who excluded the hoarding 
possibility of money since it is all spent; in Keynes’ theory money is considered as 
“held”. According to Keynes, people hold money for three main motives: conducting 
transactions; precautionary; and speculative. The first motive aligns with the function 
of money as a medium of exchange, according to which people demand money to 
conduct transactions. The level of transactions, according to Keynes, shows a constant 
and stable relationship with the level of income, indicating that the amount of 
transactions is determined by people’s level of income. However, being uncertain 
about the payment they want to make or about the unforeseen events they might deal 
with in the near future, people hold money for precautionary motives, as well. The 
most crucial contribution of Keynes in money demand theory is the argument that 
people hold money for speculative reasons and thus the future interest rates need to 
be taken into account when estimating money demand.  Thus, in the Keynes’ theory, 
money demand is demand for real balances and as a result it is a function of real 
income and interest rates.  
Later research on money demand built up on Keynes’ contribution, and can be divided 
into two main blocks. One block of research considers money as a medium of 
exchange and its demand can be modeled with transaction or inventory models, where 
the level of transactions is known; while in the precautionary models money is still 
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considered as e medium of exchange but the net inflows is not known. The second 
block of research considers money as a store-of-value and models its demand using 
portfolio models, where money is held as a component of their portfolio.   
The inventory approach developed by Baumol and Tobin (1956) viewed money as 
medium which is held to conduct transactions. People would choose to hold money 
rather than other alternative assets with higher yields, because of transactions costs 
they would incur from shifting from money holdings to other assets. According to 
Baumol (1952) and Tobin (1956), the optimal demand for money would be positively 
related to real income and transactions costs and negatively related to interest rates. 
The portfolio models which consider money as serving the store-of-value function are 
in line with the Yale School view. In these models, money demand is modeled as 
function of interest rate, while taking into account the effect of other variables, such 
liquidity and wealth.  
The negative relationship between interest rate and money demand, according to 
Tobin (1958) is justified on the risk-aversion behavior characterizing individuals. Tobin 
(1958) argues that people would choose to hold a proportion of their wealth in form of 
money because the yield earned on money is less risky than the rate on alternative 
assets, such as government bonds and equities. The latter would be sensitive and 
riskier due to volatility in market prices. Fischer (1975) argues that the risk-aversion 
behavior is not the only reason people hold money. In contrast to Tobin (1958), money 
is not completely riskless, as is it subject to changes in the level of prices. An 
alternative asset having the same risk as money but higher yield returns might be tem 
deposit.  
An alternative approach to view money demand is the consumers demand approach 
developed by Friedman (1956) and Barnet (1980). The later were in line with Keynes’ 
portfolio approach but added that real goods should be part of portfolio as they 
generate utility for portfolio holders. In contrast to Tobin (1958), Friedman is not 
interested in determining the factors which affect people to hold money, but in 
analyzing how much money people would like to hold given certain circumstances. For 
this reason, Friedman (1956) included other opportunity cost variables which could 
affect money demand, such as inflation as a good proxy on real goods’ yields.  
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To conclude, all the theories or models on money demand, described above, can be 
grouped in three main categories: transactions models; assets or portfolio models and 
consumers demand approach. As different as these models might seem, they all agree 
on the positive relationship between money demand and real income and on the 
inverse relationship between money demand and returns on alternative assets. They 
diverge from each other in terms of variables chosen to represent transactions or the 
opportunity costs of money holding. The following section overviews empirical 
literature on money demand and better clarify the differences between the three 
groups of models.  
Empirical literature 
Early studies on estimating money demand functions were first conducted for 
developed countries. However, there has been a growing interest among emerging 
and developing economies on the topic, as well, due to the importance of money 
demand stability in implementing monetary policy. Advances in time series 
econometrics in recent decades have contributed to revisiting earlier empirical studies 
on money demand.  
In the previous section it was shown that theories on money demand might be very 
different, yet they share common elements (Judd and Scadding, 1982). Most of 
empirical research on money demand starts with a simple theoretical specification 
which links money demand to the level of transactions and an indicator measuring the 
opportunity cost of holding money. The specification might also incorporate lagged 
values of dependent variables to bring forth the short-term dynamics. 
The variables chosen to represent the transaction variable or the opportunity cost of 
holding money in a simplified money demand function varies from study to study, and 
depends on the theoretical model chosen, which most of the time is either transaction 
model or assets models.  
The transaction models employ a narrow measure for money, comprising the actual 
means of payment while the assets models use a broader definition which includes 
liquid substitutes, such as time deposits. With regard to the transaction variable, the 
former use income while the latter use the wealth measure.  In terms of opportunity 
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cost of holding money, the former relies on money market rates, while the latter 
prefers yields in the capital markets, i.e. longer term assets. 
When the money held by people consists solely in M1 aggregate (currency or 
checkable deposits with no or near-zero interest), it would be of no relevance to model 
money demand using assets theory.  Similarly, the asset holders are more concerned 
with evaluating the substitutability of each asset which will further enable them decide 
which type to hold in their portfolio. Consequently, the correct definition of money to 
be employed becomes an empirical issue (Laidler, 1993).  
Money aggregate, M1, is the most commonly used indicator to represent money stock 
variables in most of the studies on money demand, under the assumption that it is 
more controllable by the monetary authorities1. Other broader aggregates of money 
are considered not very appropriate in these kinds of studies, as they might obscure 
the effect of interest rates. Various studies find that narrow money (M1) is a better 
performing indicator than broad money in developing countries due to their 
underdeveloped financial system (Moosa, 1992, and Hossain, 1994).  
Arguments were raised in favour of using broad money M2 or even broader aggregates 
in money demand specification due to changes M1 goes through in an evolving 
financial system. According to Laidler (1993), the M2 measure would contribute to a 
stable money demand function and would allow estimating the impact of a monetary 
policy change on the economy in the long-term. According to Ericsson and Sharma 
(1996), narrow money could be easier to be controlled but less useful for monetary 
policy purposes; while broad money aggregates seem more important in terms of 
stability but more difficult to be controlled.  
With regard to the transaction variable, current income is widely preferred to wealth 
as a proxy for economic activity, due to its availability and fewer measurement 
problems. Mankiw and Summers (1986) report that researchers have used several 
other measures, such as personal disposable income, private spending, domestic 
absorption, or final sales. If permanent income is a proxy for wealth, the authors argue 
that consumption could then be used to approximate permanent income. Gupta and 
                                                 
1  
 Kremers and Lane (1990) and Judd and Scadding (1982) employ money aggregate M1 to represent the 
money stock variable.  
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Moazzami (1998) state that the use of income is often justified as a proxy of wealth 
under conditions of greater data availability and reliability.  
When choosing variables to proxy the opportunity cost of holding money, two 
elements need to be taken into account: the return on money held and the return on 
alternative assets. Both these variables are included in Tobin (1958) and Klein (1974).  
When the narrow money M1 is used in the money demand function, some researchers 
treated the return on money equal to zero or as having an unvarying rate that can be 
conveniently ignored. In choosing how to proxy the return on alternative assets, there 
are several choices. In transactions models of demand money, the return on 
alternative assets to money can be represented by short-term rates (government 
securities or commercial papers) or by rates on instruments which are close 
substitutes to money (time deposits). In models employing the narrow definition of 
money, M2, the return on alternative assets is better proxied by interest rates on long-
term securities (Hall et al., 1989), as well as return on foreign securities especially for 
open economies. According to Laidler (1993), it is not very important which variable to 
include in the money demand function in order to proxy the opportunity cost of 
holding money, as research has concluded that the money demand models are not 
very sensitive to the exact measure of the variable. In this line, many studies use the 
same rate for both, own-rate on money and return rate on alternative assets to 
money. Others have preferred to use the whole spectrum of interest rates, either in 
levels or as interest rate spreads. The role of the latter in money demand does not 
necessarily refer to the term structure of interest rates, but to the risk, default, and/or 
liquidity structure of interest rates.2  Some studies also apply the difference between 
interest rate and inflation, which can be interpreted as real interest rate (Kamin and 
Ericsson, 1993). 
In general, in the portfolio framework, individuals consider money as part of the 
portfolio, which comprises real assets and both domestic and foreign assets. The yield 
on domestic financial assets is already indicated by the variables mentioned above. 
Expected inflation could is usually used to represent the return on real assets while 
                                                 
2 Teriba (1997) provides a very detailed explanation of the relevance of yield spread in the function of 
money demand.  
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developments in exchange rates are considered as good proxies for the return on 
foreign assets.  
It was Friedman (1956, and 1969), who suggested using expected inflation as a proxy 
for the return rate on money. Expected inflation can represent the depreciation cost, 
which people can counter by increasing consumption at the same amount. At a slightly 
different angle, according to Ericsson (1998), inflation is the cost of purchasing a good 
today rather than today. The use of expected inflation as the own-rate of return on 
money is very appropriate for countries which episodes of high inflation. In these 
countries, the return of return on alternative assets is not relevant and is prevailed by 
inflation. In addition to inflation, Choudhry (1995) suggests using the exchange rate 
indicator, as well, in the money demand function. Otherwise, the effect of inflation on 
money demand will be overestimated.  
Jusoh (1987) argues that in circumstances of moderate levels of inflation, it is not 
necessary to incorporate the expected inflation rate in the money demand function. 
Using nominal interest rates will be sufficient to capture inflation expectations.  
When an economy is open, there is a wider range of assets which a portfolio can be 
diversified with. There are more available foreign assets in addition to real and 
domestic assets. Under a floating exchange rate regime, the domestic money demand 
function takes into account external monetary and financial developments (Bahmani 
Oskooee, 1991). Thus, when a portfolio comprises both, domestic and foreign assets, it 
would be appropriate to incorporate the expected exchange rate and the expected 
interest rate in the money demand function (McKenzie, 1992).  
In conclusion, although literature on money demand suggests a wide range of variables 
to proxy the opportunity cost of money holdings, in practice the final choice of the 
variable will depend on several characteristics of the economy, such as: 
macroeconomic development, degree of openness, the development of the financial 
sectors, the degree to which interest rate are liberalized, and the availability of data.   
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Functional forms and specification issues 
 
Economic theory suggests that money demand function is expressed in real terms 
because of the unit elasticity of nominal money balances to changes in prices 
(Goldfeld, 1973). The implication of this assumption is that the price level changes 
alone will not cause changes in the real balances demand or, alternatively, that the 
demand for nominal balances changes proportionally to the price level.  Its accurate 
mathematical form is not provided in economic theories. Based on literature, the three 
most common functional forms are: log-linear, linear-additive, and linear-nonadditive.  
There is consensus that the log-linear version is the most suitable functional form 
(Darrat, 1986).   
The most popular log-linear specification in evaluating the money demand function is 
the partial adjustment model (PAM), which was popularized by Goldfeld (1973). The 
PAM model did quite well in the post-war period, but it did not succeed to explain the 
instability characterizing the model from 1970 onwards. Therefore, two other models 
gained popularity among researchers in estimating money demand: the Buffer-Stock 
Model (BSM) and the Error Correction Model (ECM).  Results derived from the 
application of these two models (BSM and ECM) in the five largest industrial countries 
outperformed those from the various versions of the PAMs. Further, I will provide a 
brief overview on each type of modelling, particularly on the error correction model 
that has been developed while learning from the apparent failure of the other types of 
models.  
The Partial Adjustment Model is based on the criterion of money demand equilibrium, 
“which assumes perfect price and interest rate flexibility with perfect information 
where individuals are assumed to be permanently in the process of adjusting their 
current money holdings to the desired long-run level” (Gordon, 1984). Below is a 
broader version of the partial adjustment specification that researchers have 
estimated for the post-WW2 period, as shown in Goldfeld and Sichel (1990): 
ln mt = b0 + b1 ln yt + b2 ln it + b3 ln mt-1 + b4 inft + ut   
where mt  represents balances for  real money ; the coefficients b1  and b2 capture the 
long-term money demand elasticity with regard to income, yt, and interest rate(s), it; 
and inft = ln (Pt/Pt-1) denotes the inflation rate associated with the price index, Pt. For 
  -11- 
the above equation to represent the real partial adjustment framework b4 should 
equal to zero; and for the equation to represent the nominal partial adjustment b4 = -
b3.  
Although very popular in the 1970s, the PAM framework was unable to explain the 
"missing money” period during that period and did not turn out to be very successful 
in signalling future developments in money demand.  Later research suggested that it 
was necessary to modify the theoretical base of the PAM framework and to improve it 
dynamics.  Both these suggestions led to the use of buffer stock models and to vector 
error correction models.   
According to the buffer stock view, money holdings are used as a buffer or a shock 
absorber to smooth daily consumption. There might be slight deviations from money 
holdings, but eventually individuals would return to their target value of their holdings 
(Laidler, 1988; Cuthbertson and Barlow, 1991). The main assumption of the model is 
that money stock is exogenous and therefore it is determined by factors related to 
supply. A second assumption of the model is that money stock is determined by 
demand in the short-run, and that output, interest rates and prices all adjust to clear 
the market (Milbourne, 1988). The buffer stock approach is more convenient in 
analysing the short-term dynamics between money stock, income, interest rates and 
prices; while in the long-run the disequilibrium can be long enough to allow exogenous 
shocks to money supply to work their way to the economy.  
In the applied work of BSM, the literature identifies three major approaches: single 
equation disequilibrium money models, complete disequilibrium monetary models, 
and shock-absorber models. The first (single equation) approach recommends 
inverting the money demand function, where the dependent variable could be the 
interest rate, inflation, or output (Laidler, 1980; and Artis and Lewis, 1976). The second 
one requires a large set of econometric models, where the term of money 
disequilibrium appears in more than one equation. In economies with flexible 
exchange rate regime, these models do not work very well because the accuracy of 
long-term coefficient estimates depend on how correctly the model is specified 
(Cuthbertson, 1988; and Milbourne, 1988).  
The last hypothesis in the BSMs is modelling the "shocks" affecting money demand. 
The shock absorber model is formulated the same as the PAM framework but it 
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contains an additional term, which is the unanticipated money (mt - m*t), where m*t 
represents the anticipated component. The specification is as follows:  
(m-p) = b0 + b1yt + b2it + b3(mt-1 - pt) + a(mt - m*t) + ut   
There are two main critiques to the problem. First, the money stock variable (mt) 
appears on both sides of the equations, which indicates that the error term and mt 
might be correlated. Second, Laidler (1993) and Fischer (1993) argue that money stock 
should not be an exogenous variable but rather endogenous. Due to these criticisms, 
Error Correction Models became more appealing to researchers interested on the 
money demand issue. According to Hendry (1979), ECM addresses the problem of 
spurious regression among variables, and allows distinguishing between short-term an 
long-term effects.  
Literature on money demand suggests two main estimation techniques for estimating 
money demand: Engel and Granger (1987), and Johansen and Juselius (1990). The 
Engle-Granger's two-step procedure is a single equation approach and seems to work 
well in large samples, while in finite samples this approach is not very recommended 
given the relatively low R2 and the biasedness which might characterize the long-run 
coefficients (Banerjee et al., 1986). In contrast, in the Johansen and Juselius (1990) 
procedure, the power of the cointegration test is greater. The widely used unit roots in 
checking for the stationary properties of times series are Augmented Dickey Fuller 
tests. The other tests (Phillips and Perron, Kwiatkowski, Phillips, Schmidt, and Shin 
(KPSS) have also been used for robustness checks. However, it is important to be 
careful when using these tests, as they sometimes might produce conflicting results. In 
order to test for stability of the relationships, literature suggests the Chow tests, 
CUSUM and CUSUMSQ.   
 
Related studies in Albania 
The transmission mechanism of monetary policy has been an integral part of the 
analytical and empirical studies at the Bank of Albania. With regard to our study topic, 
Shijaku (2015) finds that money demand has been stable, even in the aftermath of the 
global financial crisis. Monetary aggregates contain important information about 
future inflation developments, while broad money (M3) ought to increase by 8 percent 
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per annum in order to support economic growth. In line with other studies by Tanku 
(2006) and Shijaku (2007), real money stock is influenced by movements in the 
exchange rate and economic performance, whereas inflation and interest rates have 
relatively weak effects.  
Shijaku (2015) finds that an expansionary monetary policy via interest rate reductions 
and/or other policies related to the central bank balance sheet might lead to higher 
output and inflation, increase bank lending and lower dollarization, narrows money 
gap, while causing a depreciation of the domestic currency with subsequent negative 
pressures in the financial sector. Monetary policy easing through interest rates has 
more impact on inflation, bank credit and real money stock; on the other hand, 
alternative policies with regard to liquidity primarily affect output, exchange rate and 
financial system conditions. 
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Real Money Balances During 2000-2013 
The main pre-requisite when attempting to estimate the money demand function is to 
have a full understanding of the monetary system. Prior to choosing a proxy for the 
opportunity cost of holding money, we need to know the types of alternative assets 
which are available to people. Knowing the characteristics of financial innovation 
process in the economy and the liquidity situation of the financial system is also 
important.   
Real money balances increased by close to 139 percent during 2000-13 in the case of 
M1 and by almost 162 percent in the case of M2. This expansion, particularly M2, 
follows closely the increase in domestic output, which rose by 163 percent in nominal 
terms. The money expansion could be attributed to the financial deepening resulting 
from increasing access of the country’s remote areas to banking products and services, 
as the country was recovering from the consequences of the collapse of pyramid 
schemes in 1997 and enjoying relatively high growth rates and a stable 
macroeconomic environment thereafter. The substantial increase in term deposits, as 
shown by the faster expansion in M2, is also believed to be both a strong indicator of 
the development, and as well as growing confidence in, the financial system. Closer 
inspection of the figures, however, reveals that the trend has not been continuous and 
that there have been differences from year to year in the performance of monetary 
indicators. Chart 1 shows that M2 has been growing fairly steady during the years. In 
contrast to M2, the behaviour of  M1 is characterized by sudden jumps, in particular 
during the hemorrhage of deposits in March and April 2002; the rapid financial 
deepening in 2005 following the privatization of one of the largest commercial bank in 
the previous year; and the global financial crisis event that hit Eastern European 
economies in late 2008.  
As shown in Chart 2, developments in real money balances can be associated with 
developments in the economic situation and the opportunity costs. So, the annual 
growth of real money balances accelerates at certain periods and then decelerates so 
as to equate with the growth rate of real output in the medium-term. Also, real money 
seems to be negatively associated with the exchange rate performance. The 
cumulative appreciation of the domestic currency during 2004-05 (ca. 10 percent) and 
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its relatively faster depreciation during 2009-10 (ca. 12 percent) have been negatively 
associated with real money movements. On the other hand, the relationship between 
money and the inflation rate is not clear, as the latter has experienced little 
fluctuations and remained within the central bank's target of 3 ± 1 percent. 
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Chart 1: Expansions of M2 and M1 monetary aggregates
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Table 1: Selected Indicators 
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  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
Lek deposit 
rate, 3m 7.7 6.9 7.5 6.8 4.9 3.8 3.9 4.1 5.1 5.0 4.6 4.2 3.8 2.6 
Eur deposit 
rate, 3m 3.2 3.1 2.1 1.5 1.5 1.8 2.5 3.4 3.9 3.5 2.5 2.1 2.0 1.3 
 annual changes, in % 
Real M1 17.3 12.3 -1.6 -5.7 17.3 28.0 5.6 -3.3 13.7 -2.4 -6.1 -2.0 -0.9 3.6 
Real M2 7.5 12.4 1.6 5.8 9.6 5.4 9.2 2.4 6.9 1.1 1.4 4.4 1.0 2.0 
Real GDP 6.6 7.9 4.2 5.7 5.7 5.8 5.4 5.9 7.5 3.4 3.7 2.5 1.6 1.4 
CPI index 0.0 3.1 5.2 2.3 2.9 2.4 2.4 2.9 3.4 2.3 3.6 3.4 2.0 1.9 
Lek/Eur exch. 
Rate -10.0 -3.5 2.9 3.8 -7.0 -2.7 -0.9 0.4 -0.6 7.4 4.3 1.8 -0.9 0.9 
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Model Framework 
Before specifying the model and form our prior expectations about the theoretical 
links and the sign of coefficients, it is similarly important to first discuss the variables to 
be selected and their underlying advantages in the framework of a small open 
economy model.  
 Variable Selection 
The empirical literature review above noted that economic models on money demand 
have performed better when using narrow money M1 (rather than the broader M2 
aggregate), particularly in developing countries with weak financial systems. But as 
narrow money definition might adjust over time to take into account new instruments 
and financial innovations, broader definition could be similarly important in finding a 
stable money demand function (Laidler, 1993).  
Although the Albanian financial system has witnessed fast development for more than 
a decade, I decided to employ both, M1 and M2 as the relevant measures for Albania. 
Economic activity will be represented by real output, while the price variable by the 
consumer price index.  
Another important determinant is the opportunity cost of money holdings, which can 
be either the own-rate return on money or the return on alternative assets to money. 
Following various empirical works, I chose the short-term yield on three-month bank 
deposits to represent the own rate of money. On the other hand, the returns on 
alternative assets to money can be represented by relevant interest rates on financial 
assets and by the expected price changes as a proxy for yields on real assets. As in 
many other economies, the Treasury bill rates are perceived to be the most suitable 
alternative rates of return in Albania, but since they are highly correlated with bank 
deposit rates I tried them separately. The expected inflation rate is proxied by the 
annualized rate computed by the expression (lnCPIt - lnCPIt-1)*4. The returns on 
alternative assets are widely discussed in the money demand literature (see Sriram, 
1999). Nominal interest rates do not always reflect inflation expectations, therefore 
both variables are found to enter the money demand model, individually or combined. 
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The aforementioned variables would normally enter a money demand model for a 
closed economy. In an open-economy context, variables that exert foreign influence 
ought to be included. For that reason, the opportunity cost of money holdings is 
extended with the return on foreign assets. As literature on currency substitution 
suggests, these variables are represented by foreign interest rates or by the expected 
domestic currency depreciation.  For the Albanian situation, the euribor rate is the 
most commonly employed measure that commercial banks use when determining 
their deposit and lending rates. So again, to be comparable with domestic currency 
interest rate, I take the three-month rate on euro-denominated time deposits.  
Last but not least, choice on the exchange rate is not straight either. The empirical 
literature offers various experiences like the expected depreciation, nominal of real 
exchange rates, uncovered interest parity, and so on (Sriram, 1999). In this study I try 
various approaches, starting with the annualized expected rate of depreciation 
(calculated as (ln(et) - ln(et-1))*4, where et is expressed as number of Albanian leks 
per unit of euro). 
Model Formulation 
The literature review identified quite a broad range of hypothesis about the motives of 
money holdings, which nevertheless had many important elements in common. The 
general long term relationship of real money balances (denoted by M/P) is expressed 
as a function of economic activity (denoted by S) and the opportunity cost of money 
holdings ( denoted by OC)  
M/P = f (S, OC)  
where M represents the monetary aggregate in nominal terms and P denotes the price 
level.  Expressing money as a real balance ensures that price homogeneity is 
maintained into the model. This also reduces certain econometric problems that arise 
with nominal money balances being the dependent variable (Johansen, 1992). 
To model the money demand in Albania, this study employs the portfolio approach, 
where real money balance is modelled as a function of alternative real and financial 
assets. In this framework, wealth is an important element, consisting of money, real 
assets and domestic and foreign assets. The expected yield on these assets determines 
the allocation of wealth to the real money balances. In line with other studies, I follow 
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a slightly modified version of the standard portfolio balance model by Kouri and Porter 
(1974) specified as below: 
 
M/P = A + β0Y + β1INFe + β2i + β3i* + β4ee + v     (1) 
where: 
M = stock of M1 or M2 
P = consumer price index 
Y = real value of transactions in economy 
INFe = expected inflation rate; 
i = domestic nominal interest rate; 
i* = foreign interest rate; 
ee = expected depreciation of the Albanian lek against euro currency; 
v = error-term. 
The transaction demand for money is proxied by the value of real economic output. On 
the other hand, the opportunity cost of holding money is represented by a set of 
variables that involve expected inflation and domestic interest rates (i.e. indicators of 
the real and financial domestic assets), as well as foreign interest rates and the 
expected exchange rate depreciation (i.e. the expected yields on foreign assets). The 
latter variables could also be entered jointly in the model, such that 
 
if = [(1 + i*)(1 + ee)] – 1         (2) 
Expected signs of coefficients 
Real output, which is intended to capture the transactions or wealth effects, should be 
positively related to the real demand for money. The domestic interest rate (proxied 
by three-month rate of lek-denominated bank deposit) is expected to be positively 
related to real M2 since it represents the own rate of money (and hence, higher the 
return on money, less the incentive to hold alternative assets). With regard to M1, 
however, the coefficient could be negative because a higher interest rate increases the 
opportunity cost of holding checking deposits and/or currency outside banks. 
Generally, the relationship between expected inflation and money demand is negative, 
as agents, during high inflation episodes, prefer to hold real assets rather than money. 
The expected sign of foreign assets is negative, too. Increase in foreign interest rates 
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(proxied here by euro deposit rate) will shift residents’ behaviour from holding money 
to holding foreign assets.  Hence, negative influence on domestic money demand. The 
relationship between money balances (M1 or M2) and the expected depreciation of 
the domestic currency will be negative, as well. An increase in the latter will increased 
expected returns on foreign assets, which will make agents substitute the domestic 
currency for foreign currency.  
In summary, the expected signs of coefficients for the variables are as follows: Y > 0; 
INFe < 0; i* < 0; ee < 0; i > 0 in the case of M2, but preferably < 0 in the case of M1. 
Long-term coefficients and short-term dynamics 
The variable specification in equation (1), if in levels, will give us estimates that capture 
the long-term relationship. Empirical research on money demand, however, has 
evolved substantially since the portfolio balance approach was extended to the open 
economy during the beginning of 1990s. Granger and Newbold (1974) showed that 
econometric estimation using non-stationary series often leads to ‘spurious regression' 
- inflated R² and incorrect t- and F- statistics - with no economic meaning. This finding 
altered subsequent work on money demand since most relevant series have 
consistently been found to be integrated to the first order. To resolve this problem, 
more researchers resorted to estimating their econometric equations using first- 
differenced time series. However, this approach neglects valuable information 
regarding the long-run relationship. 
The issue of integrating short-term dynamics with long-run equilibrium was first 
addressed by Granger (1981), whose theorem stated that there exists a long-run 
relationship between two or more variables only if they are cointegrated, and an error 
correction model is employed to capture the short-run dynamics between them.   
Later on, various authors proposed different methods to test for cointegrating 
relationship among variables. Some of the notable tests for cointegration involve Engle 
and Granger (1987), Johansen and Juselius (1990), and Pesaran and Smith (1995). Their 
methodologies have become the standard approach in many empirical works since the 
1990s. In brief, a modified representation of the money demand equation is as follows: 
 
Δ(M/P) = B + a1 ΔY + a2ΔINFe + a3Δi + a4Δi* + a5Δee + a6ECMt-1    (3) 
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where ECM is the error term in equation (1), [ECMt = Mt/Pt – A + β0Yt – β1INFet – β2it – 
β3i*t – β4eet ]. 
The error correction term ECM denotes divergences from the long term equilibrium, or 
the speed of adjustment that is required for the variable of interest to return to its 
‘fundamental’ path. All variables in the model ought to have a common long-term 
relationship, i.e. they should be cointegrated and show stationarity in the residual 
term, ECM. 
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Statistical Properties Of The Data 
The meaningful study of money demand in many developing countries is often 
precluded by serious data limitations, particularly pertaining to indicators of economic 
activity. In Albania, the transformation to market-based economy throughout the 
1990s and the socio-economic turmoil that followed the collapse of pyramid schemes 
in 1997 increases the noise in domestic economic and financial time series. To avoid 
possible problems in the data, I decided to restrict my analysis to the post-2000 period 
- when substantial improvements in statistical records were achieved. Although not a 
very large sample, the quarterly database for the period 2000Q1-2013Q4 (56 
observations) should still be useful for my estimation purposes. 
Sources and definitions 
Sources included publications from The Central Bank of Albania, The Institute of 
Statistics, The Ministry of Finance and the European Central Bank as follows: 
• M1 and M2 are stock of narrow and broad money, respectively. Narrow money 
consists of currency outside banks and checking deposits denominated in lek 
currency. Broad money (here M2) consists of M1 plus time deposits in domestic 
currency. The data are available every month from the central bank's website. 
• CPI is the consumer price index, obtained from The Institute of Statistics' website. 
• Y is the indicator for transaction demand, proxied by real gross domestic product; it 
is obtained from the Institute of Statistics' website. 
• i is the domestic interest rate, represented by the rates on three-month bank 
deposits, denominated in domestic currency.  
• i* is the foreign interest rate obtained from the central bank of Albania. For the 
purposes of this study I tried the euribor 3-month rate (obtained from the ECB's 
website) and the euro-denominated bank deposit rates with similar maturity 
(available at BoA's website). 
• ee and INFe are the expected exchange rate changes and the expected inflation 
rate, respectively. I tested both forward- (ex-post) and backward-looking 
specifications. A forward-looking specification would be consistent with a rational 
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expectations hypothesis. A backward-looking specification would be consistent 
with an adaptive expectations framework. In the case of the exchange rate I tested 
the rate with respect to the euro currency, so it is expressed as Albanian leks per 
one euro. The exchange rate was obtained from BoA's records.  
 
All data series are seasonally unadjusted. In this way, they are preferable for the unit 
root tests and cointegration analysis as the seasonal-adjustment filters have adverse 
effects on the power of the unit root and cointegration tests (see Davidson and 
MacKinnon, 1993). 
Unit Root Test 
Before proceeding to the estimation of money demand models as shown above, it is 
important to examine the unit root characteristics of relevant time series. If unit root is 
present, that is the series are non-stationary, the use of least squares equations to 
estimate the slope coefficients can produce invalid coefficients. 
I carried out the ADF and PP tests on all the series compiled in this study, although I 
report only a subset of these series, including those that were subsequently included 
in our equations. Table 2 shows the results for real narrow money, real broad money, 
economic activity, inflation, the deposit rate in lek, the deposit interest rate in euro, 
and the Lek/Euro exchange rate. The tests were performed in levels and first 
differences for two specifications: i) including a constant; and ii) including a constant 
and a deterministic trend.    
Table 2: Unit Root Tests  
   ADF test results  Phillips-Perron test results 
  Null Hypothesis: Unit root  Null Hypothesis: Unit root 
 Levels  1st difference  Levels  1st difference 
Variables   Prob. Laga     Prob. Laga     Prob. Bandwidthb   Prob. Bandwidthb 
With constant 
M1, real  0.5246 5  0.0059 5  0.5249 18  0.0000 11 
M2, real  0.3882 8  0.2153 7  0.6686 13  0.0000 16 
GDP, real  0.7440 6  0.0125 5  0.0298 25  0.0001 11 
Inflation, yoy  0.0001 6  0.0000 9  0.0033 1  0.0000 0 
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Lek Dep. Rate  0.0161 1  0.0032 0  0.0051 4  0.0043 2 
Eur Dep. Rate  0.1195 4  0.0001 3  0.0235 3  0.0000 3 
Ex. Rate, y/y  0.0864 4  0.0000 3  0.0482 0  0.0000 4 
             
With constant and trend 
M1, real  0.5108 5  0.0192 5  0.2796 5  0.0000 13 
M2, real  0.9696 8  0.2142 7  0.0192 4  0.0000 15 
GDP, real  0.9771 6  0.0444 5  0.0000 55  0.0001 11 
Inflation, yoy  0.0005 6  0.0003 9  0.0186 0  0.0000 2 
Lek Dep. Rate  0.0023 1  0.0175 0  0.0061 3  0.0223 2 
Eur Dep. Rate  0.4541 4  0.0002 3  0.1454 3  0.0001 2 
Ex. Rate, y/y  0.1404 4  0.0001 3  0.1563 1  0.0000 3 
             
 aAutomatic selection of lags based on HQ; bNewey-West bandwidth selection using Bartlett kernel 
 
The null hypothesis in both tests is that a unit root is present. The probabilities of 
accepting the null hypothesis suggest that most variables could be non-stationary 
(with the exception of inflation and lek deposit rates that are stationary in levels), but 
their unit root can be removed if transformed in first differences. These findings that 
most series are integrated of order one, I(1), allow me to further test for a possible 
cointegrating relationship between real money balances and their explanatory 
variables, which is conducted in the next section. 
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Estimation Results 
Despite the general form of the equations to be estimated as defined above, there 
remain several specification and other issues that can be resolved only at the empirical 
level. In trying to answer some of these questions and/or to validate the assumptions, I 
first adopted a baseline case and subsequently conducted a number of tests and tried 
alternative specifications. In this section I describe the estimated money demand 
equations for M1 and M2 as a function of income (proxied by gross domestic 
production) and opportunity costs (both domestic and external). In the subsequent 
section I then conduct a number of tests that will determine whether there is a 
structural break in money demand after the global financial crisis.  
To estimate the money demand model I first tested whether there was a long-term 
relationship among the chosen variables, that is, whether they are co-integrated. I use 
standard diagnostic tests to evaluate the estimated equation, and assess the 
appropriateness of the model during the estimation process by judging whether (a) 
cointegration existed and the coefficients could be interpreted as long-term 
elasticities; (b) the error correction term proved statistically significant and the 
estimated coefficient implied reasonable speeds of adjustment to long-term equilibria; 
and (c) the magnitude and sign of the estimated (short-term) coefficients could be 
intuitively interpreted according to standard economic theory. 
Co-integration tests 
The unit root tests employed show that the variables are mostly I(1).  The co-
integration technique is applied to estimate the long-term demand for money. Using 
EViews software, I applied the methodology developed by Johansen and Juselius 
(1990). As a starting point, all the variables in equation (1), i.e. monetary aggregates, 
output, bank deposit rates (lek-, and euro-denomintated), expected consumer inflation 
and expected exchange rate changes are tried individually as endogenous variables. 
However, in the case of real M2 modeling I decided to eventually estimate a version 
where the return on assets are entered conjointly as an interest rate differential plus 
expected currency movements. Similarly, the final specification of the real M1 model 
changed; the return on lek deposits was deflated with expected inflation (i - infe); while 
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the return on foreign assets (interest rate on euro deposits and expected exchange 
rate) dropped from the model, as their coefficients turned out with a sign contrary to 
the expectation. Seasonal dummies were introduced as exogenous variables in both 
cointegration models.  
Because quarterly data are used, the lag selection criteria provided in EViews were 
employed to get an idea on the optimal number of lags of endogenous variables to 
include. An appropriate lag length was difficult to determine, as increasing the number 
of lags to include would also change the optimal number suggested by different 
criteria. In absence of a theoretical background to rely on, and since few lags might 
lose lots of information, I tried as many as eight lags until the co-integration test, the 
sign and magnitude of long-term relationships and the general diagnostic tests (like 
serial correlation, heteroskedasticity, and normality) were mostly satisfied.  
The results of the co-integration test are provided in Table 3A and 3B for the M2 and 
M1 models, respectively. Both, trace and maximum eigenvalue tests are in favour of 
the presence of at least one co-integrating vector. The results are statistically 
significant at the 5% and 1% level of confidence for M2 and M1, respectively. The 
eigenevalue of the first vector compared to that of other vectors confirms the fact that 
there is a unique cointegrating vector. The normalized cointegrating coefficients of this 
vector are also displayed in the table, and the estimated specifications are, as follows 
(t-statistics are in []): 
 
Broad money: ln(M2/P) = 0.88*ln(Y) + 1.11*(i - if) - 1.20*infe + 2.54*Constant (4) 
    [6.78]  [2.75]  [0.58] [1.52] 
Narrow money: ln(M1/P) = 1.09*ln(Y) - 2.36*(i - infe) - 1.38*Constant  (5) 
    [10.68]  [2.11]  [1.04] 
 
Judging by the signs and magnitudes of the coefficients, the unique cointegrating 
vector as shown in the form of equation (4) represents the demand for real M2 in the 
long-term. We conduct several diagnostic tests to evaluate the goodness of fit for the 
cointegrating vector. Results of these tests show that the model does not suffer from 
any specification issue.   
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Table 3A: Johansen Cointegration Test for M2 
Sample: 2001Q1 2013Q4   
Included observations: 52   
Trend assumption: No deterministic trend (restricted constant) 
Series: ln(M2/P) ln(Y) (i - if)  INFe  
Exogenous series: @SEAS(1) @SEAS(2) @SEAS(3)   
Lags interval (in first differences): 1 to 4  
     
Unrestricted Cointegration Rank Test (Trace)  
     
Hypothesized  Trace 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.#) 
     
None  0.419412  60.80420  54.07904  0.0112 
At most 1  0.259094  32.53109  35.19275  0.0942 
At most 2  0.217895  16.93724  20.26184  0.1349 
At most 3  0.076838  4.157410  9.164546  0.3892 
     
 Trace test indicates 1 cointegrating eqn(s) at the 5% level 
     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
Hypothesized  Max-Eigen 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob. #) 
     
None  0.419412  28.27310  28.58808  0.0548 
At most 1  0.259094  15.59385  22.29962  0.3281 
At most 2  0.217895  12.77983  15.89210  0.1451 
At most 3  0.076838  4.157410  9.164546  0.3892 
     
 Max-eigenvalue test indicates 1 cointegrating eqn at the 5% level 
     
     
     
1 Cointegrating Equation(s):  Log likelihood  464.7356  
     
Normalized cointegrating coefficients (standard error in parentheses) 
ln(M2/P) ln(Y) I - If INFe Cons 
 1.0000 -0.8758 -1.1072  1.1967 -2.5442 
  (0.1292)  (0.4027)  (2.0804)  (1.6726) 
     
Adjustment coefficients (standard error in parentheses) 
D(ln(M2/P)) -0.0904    
  (0.0217)    
D(ln(Y)) -0.0388    
  (0.0506)    
D(I-If)  0.2788    
  (0.2065)    
D(INFe)  0.0191    
  (0.0723)    
     
#) MacKinnon-Haug-Michelis (1999) p-values 
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Table 3B: Johansen Cointegration Test for M1 
Sample: 2001Q1 2013Q4   
Included observations: 52   
Trend assumption: No deterministic trend (restricted constant) 
Series: ln(M1/P) ln(Y) (I - INFe)  
Exogenous series: @SEAS(1) @SEAS(2) @SEAS(3)   
Lags interval (in first differences): 1 to 6  
     
Unrestricted Cointegration Rank Test (Trace)  
     
Hypothesized  Trace 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.#) 
     
None  0.408460  41.43628  35.19275  0.0093 
At most 1  0.197958  14.13494  20.26184  0.2802 
At most 2  0.049942  2.664062  9.164546  0.6451 
     
 Trace test indicates 1 cointegrating eqn at the 1% level 
     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
Hypothesized  Max-Eigen 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.#) 
     
None *  0.408460  27.30135  22.29962  0.0092 
At most 1  0.197958  11.47087  15.89210  0.2189 
At most 2  0.049942  2.664062  9.164546  0.6451 
     
 Max-eigenvalue test indicates 1 cointegrating eqn at the 1% level 
     
     
1 Cointegrating Equation(s):  Log likelihood  341.7355  
     
Normalized cointegrating coefficients (standard error in parentheses) 
ln(M1/P) ln(Y) I - INFe Constant  
 1.000000 -1.0998  2.3562  1.3832  
  (0.1029)  (1.1148)  (1.3307)  
     
Adjustment coefficients (standard error in parentheses)  
D(LOG(M1/P)) -0.4516    
  (0.1144)    
D(LOG(Y))  0.1122    
  (0.0725)    
D(I-INFe) -0.01868    
  (0.1384)    
     
#) MacKinnon-Haug-Michelis (1999) p-values 
 
Results shown in equations (4) and (5) indicate that the long-term income elasticity is 
very high and closer to one, in accord with the quantity theory of money demand (the 
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Fischer equation), which implies a unit elasticity. The coefficients for Y in both M2 and 
M1 of about 0.9-1.1 are consistent with other studies for Albania. Other variables also 
behave accordingly to the money demand theory. In specific, the long-run demand for 
real broad money M2 is positively affected by the own-rate of return and negatively 
related to both the alternative return on foreign assets and the expected inflation. To 
be specific, the coefficients of these variables suggest that the semi-elasticity of real 
demand for M2 is 1.1 with regard to the interest rate spread and -1.2 w.r.t expected 
inflation; hence, within reasonable magnitudes. On the other hand, the semi-elasticity 
of real demand for cash and checking deposits (M1) with respect to the real deposit 
rate (i - infe) is higher and negative 2.4, suggesting that agents are sensitive to the 
opportunity costs of holding cash, as well as they sway away from longer term deposits 
to other assets when inflation is expected to rise faster than deposit rates. This is a 
result easily accepted on the grounds that M1 can be more closely associated with 
balances needed to conduct transactions, while term deposits are more likely to be 
associated with speculative demand and, hence, more subject to portfolio shifts. 
As it is seen, the final econometric specifications differed from the initial presentation 
of the theoretical model. Inflation rate, interest rates on lek and euro bank deposits, 
and expected currency depreciation did not prove individually significant, thus entered 
in various combinations. This can be explained, in part, by high multicollinearity among 
them, but may also reflect that during the sample period the substitution between 
money and financial instruments (foreign and domestic rates) played a more 
important role than the substitution between money and real assets.  
Table 4 displays the short-term dynamics of both money demand estimations. The 
coefficients for ECMt-1 represent the speed at which real money moves towards 
restoring the long-run equilibrium. A negative and significant error correction term at 1 
percent level is found in both M1 and M2 equations, thus suggesting that there is 
causality in at least one direction. The coefficients imply a relatively fast speed of 
adjustment to equilibrium for narrow money (-0.45) and a slow convergence for broad 
money (-0.09). In other words, after an initial deviation of M1 (M2) with respect to 
long-term equilibrium, roughly half (9%) of the disequilibrium error is corrected in one 
quarter. 
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The explanatory variables entered the real M1 and M2 equations with six and four 
period lags, respectively. Among all, it is only the series representing the level of 
economic activity, Y, that maintains the expected sign in both equations. Also, the size 
of its coefficients shows considerable effects on narrow money and a small impact on 
broad money. 
Table 4. Money Demand Estimation Results 
Real M1 equation 
d(ln(M1/P))  
Real M2 equation 
d(ln(M2/P)) 
Variable Coef. Prob.  Variable Coef. Prob. 
       
ECMt-1 -0.4516 0.0004  ECMt-1 -0.0904 0.0002 
d(ln(M1/P)) t-1 0.3012 0.0529  d(ln(M2/P)) t-1 0.1072 0.4815 
d(ln(M1/P)) t-2 0.2992 0.0515  d(ln(M2/P)) t-2 -0.0637 0.6806 
d(ln(M1/P)) t-3 0.1767 0.2828  d(ln(M2/P)) t-3 -0.2522 0.1026 
d(ln(M1/P)) t-4 0.2352 0.1177  d(ln(M2/P)) t-4 -0.2148 0.1010 
d(ln(M1/P)) t-5 0.0664 0.6840  d(ln(Y)) t-1 0.0837 0.3030 
d(ln(M1/P)) t-6 0.2984 0.0722  d(ln(Y)) t-2 -0.1585 0.0493 
d(ln(Y)) t-1 0.0993 0.6960  d(ln(Y)) t-3 -0.0218 0.7728 
d(ln(Y)) t-2 0.0037 0.9886  d(ln(Y)) t-4 0.1371 0.0837 
d(ln(Y)) t-3 0.8733 0.0062  d(i - if) t-1 -0.1183 0.0001 
d(ln(Y)) t-4 1.3320 0.0000  d(i - if) t-2 -0.0707 0.0157 
d(ln(Y)) t-5 0.9278 0.0034  d(i - if) t-3 -0.0832 0.0013 
d(ln(Y)) t-6 0.7365 0.0076  d(i - if) t-4 -0.0568 0.0101 
d(i - infe) t-1 0.8958 0.0030  d(infe) t-1 0.1218 0.0177 
d(i - infe) t-2 0.6202 0.0312  d(infe) t-2 0.0825 0.1408 
d(i - infe) t-3 0.4903 0.0635  d(infe) t-3 0.0159 0.7741 
d(i - infe) t-4 0.4040 0.0819  d(infe) t-4 0.0083 0.8487 
d(i - infe) t-5 0.1686 0.3907     
d(i - infe) t-6 -0.0349 0.7746     
       
       
Adj. R2  0.6667  Adj. R2  0.8350 
S.E. of regression  0.0392  S.E. of regression  0.0117 
Sum squared resid  0.0460  Sum squared resid  0.0044 
       
Diagnostic Statistics for Each Equation 
Normality test (JB probability) 0.0000  Normality test (JB probability) 0.3704 
Autocorrelation (Prob. F(6,24) 0.3955  Autocorrelation (Prob. F(4,28) 0.0158 
Heterosk. (BPG test prob. F(22,29))  0.6040  Heterosked. (BPG test prob. F(20,31)) 0.7587 
 
Finally, we perform some diagnostic tests to check for the reliability of the above 
estimations.  As reported at the bottom of Table 4, the Langrage Multiplier (LM) test 
confirms that there is no serial correlation in the real M1 equation; while it is found to 
be present in the broad money (M2) equation. On the other hand, the Jarque-Bera test 
suggests that error terms are normally distributed in the real M2 regression, but not 
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for the narrow money equation. The BPB test (BreuschPagan/Godfrey) test shows that 
there is heteroskedasticity in none of the equations.  
I employed the Newey-West method to correct for the autocorrelation which is 
presents in the broad money equation. The HAC results showed that the true standard 
error for income elasticity might have been slightly overestimated.  
Then, the cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) tests 
were employed to check for the stability of the models’ parameters (Figure 3). It is 
clear from the graph that the parameters estimated are stable during the whole 
period.  
 
Figure 3: CUSUM and CUSUM Square of Recursive Residuals 
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Indeed, the second objective of the study is to assess whether there is any structural 
break in the estimated money balances during the intensification of global financial 
turmoil in late 2008. The alternative case would be that the increase in money 
demand, especially M1, can be explained by the performance in economic activity and 
the opportunity costs of holding money. To shed light on this question, I conducted 
two tests. First, I re-estimated each equation and made out-of-sample forecasts by 
employing the Chow Forecast test. This test estimates two models - one using the full 
set of data, and the other using a shorter period. Differences between the results cast 
doubts on the stability of the estimated relationships over the sample period. Second, I 
performed the Chow test, which partitions the data into two subsamples and then 
tests whether there is a structural change in all of the equation parameters. 
Table 5 shows the tests performed for the out-of-sample forecasts and the Chow tests. 
The tests are shown for the period that starts from the third quarter of 2008. The F-
statistic and Wald test suggest results suggest that we cannot reject the null 
hypothesis of no breaks at the time period. Also, testing other quarters as a starting 
point (2008Q4 and 2009Q1), does not change the outcome of stability. So, the results 
are quite robust as both Chow tests accept the hypothesis of stability. This suggests 
that, contrary to any expectation from graphical inspection, there was no structural 
break in money demand after the after global financial turmoil. Developments in 
money balances appear to be explained particularly by economic activity, as well as 
movements in the opportunity costs of holding money. 
 
Table 5. Stability Tests: Out-of-sample Forecasts and Chow Tests 
2008Q3:2013Q4 period  
Real M1 equation 
d(ln(M1/P))  
Real M2 equation 
d(ln(M2/P)) 
       
Chow Forecast Test Probability 
F-statistic (22,08) 0.4302   F-statistic (22,10) 0.7740  
       
Chow Breakpoint Test Probability 
F-statistic (22,8) 0.4302   F-statistic (20,12) 0.8088  
Wald statistic, Chi-sq (22) 0.2582   Wald statistic, Chi-sq (20) 0.8766  
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Concluding Remarks 
In this study I have been able to achieve my two major objectives, namely, to estimate 
a cointegrating error correction model of money demand for Albania and to assess 
whether the recent global financial shock that hit the Eastern Europe in late 2008 
represents a structural break from the past. Moreover, in contrast with other studies 
for Albania, I did not rely exclusively on domestic financial indicators to explain money 
demand, as I successfully included indicators of foreign asset returns among the 
explanatory variables. The long-run income elasticity is found close to one with the 
opportunity costs indicators showing the expected signs. 
The successful inclusion of a foreign financial yield variable, which combines the effect 
of both foreign interest rates and the expected rate of depreciation of the lek, suggests 
that there is or has been substitutability between domestic currency (or domestic 
financial instruments) and foreign deposits or financial instruments. In this connection, 
the M2 equation suggests that movements in broad money after the country was hit 
by the global crisis could be explained by economic performance and interest rate 
differential, expressed in Albanian leks. While narrow money seems to be influenced, 
apart from economic activity, by the opportunity costs solely in domestic currency. 
Indeed, in all of the stability tests conducted for mid-2008 to end-2014, the hypothesis 
of a structural break is consistently rejected. 
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